Internal Model Control Structure Using Adaptive Inverse Control Strategy by Shafiq, M.Riyaz, & , S.H.
© Copyright: King Fahd University of Petroleum & Minerals;   
http://www.kfupm.edu.sa 
 
 
Internal Model Control Structure Using Adaptive Inverse 
Control Strategy 
Shafiq, M.Riyaz, S.H.; Systems Engineering Department, King Fahd University of 
Petroleum & Minerals, Address: P.O. Box 1381, Dhahran 31261, Saudi Arabia. Email: 
mshafiq@ccse.kfupm.edu.sa; 
Control and Automation, 2003. ICCA '03. Proceedings. 4th International 
conference;Publication Date: 10-12 June 2003;  ISBN: 0-7803-7777-X 
 King Fahd University of Petroleum & Minerals 
http://www.kfupm.edu.sa 
Summary 
 
In this paper, we propose a new adaptive IMC scheme based on adaptive finite 
impulse response filters, which can be designed for both minimum and non-minimum 
phase systems in the same fashion. The internal model of the plant is estimated by 
recursive least square algorithm and the inverse of the system by least mean square. 
The closed-loop is designed such that the system from the reference input to the plant 
output can be approximately represented by a pure delay. The effect of the process 
zeros on the output is compensated by using adaptive finite impulse response filters. 
The incorporation of adaptive finite impulse response filters avoid the cancellation of 
non-cancellable zeros of the plant. Ultimately, the plant output is forced to track the 
reference input with a delay. The stability of the closedloop for both minimum and 
non-minimum phase systems is guaranteed. Computer simulation results and the 
outcomes of real-time experiment are included in the paper to show the effectiveness 
of the proposed method. 
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